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Cryptosporidiosis Qutbreak in a Nassau

County, Florida, Return Travel Group from
Ireland, May 24, 2006-June 4, 2006

Abstract

from Northern Ireland.

The Nassau County Health Department (NCHD) in Florida
investigated an outbreak of gastrointestinal (GI) illness in
a returning choral group who toured Ireland from May 24 to June 4, 2006. The travel
group, consisting predominantly of retirees, had performed at several churches and at a
dinner theater in Ireland. The NCHD administered a telephone questionnaire to 40 of the
41 group members to examine possible water exposures; common meals; and food, travel,
and clinical histories. The results of the questionnaire showed that 29 people met the case
definition for the outbreak. Five stool samples from travel group members tested positive
for Cryptosporidium parvum, a species that is animal in origin and often spread through an
environmental contamination with animal feces. All five positive samples were subtyped
1laA16G1R1b, a strain that scientists at the Centers for Disease Control and Prevention
(CDC) Division of Parasitic Diseases detected twice in 2006 in other human specimens

Introduction

The Nassau County Health Department
(NCHD) received a call on June 8, 2000,
from a physician who had accompanied a
local choral group to Ireland from May 24
to June 4, 2006. The physician reported gas-
trointestinal (GI) illness in approximately 19
of the 41 travelers with an onset period of
0-3 days after returning to Florida on June 4.
According to the physician, the predominant
symptoms reported were diarrhea, abdomi-
nal cramping, vomiting, and low-grade fever.
The physician’s chief concern was the unsan-
itary conditions on the travel group’s return
transatlantic flight. Travel group members re-
ported unsanitary plane conditions, such as
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long lines to the bathroom (15 people long),
debris and toilet paper in the aisles, clogged
toilets, overflowing sinks, and wet floors and
toilet seats. The initial survey information,
an apparent incubation time similar to noro-
virus, and the travelers’ symptoms suggested
a norovirus-like illness.

Methods

Epidemiology Investigation

On June 9, 2006, NCHD began administer-
ing a telephone questionnaire designed to
examine possible water exposures; common
meals; and food, travel, and clinical histories.
A “confirmed” case was defined as an indi-
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vidual who traveled with the group in Ire-
land and was laboratory confirmed for Cryp-
tosporidium parvum with onset of severe diar-
thea (three or more loose stools in a 24-hour
period) between May 25 and June 16, 2006,
or two or more of the following symptoms:
vomiting, nausea, bloating, cramps, ab-
dominal pain, myalgia, fever (100°F), and
chills. A “probable” case was defined as an
individual with symptoms compatible to a
confirmed case who had traveled with the
group to Ireland, and who was linked epide-
miologically to a confirmed case.

A total of 41 people attended the group
trip, 40 of which were surveyed. Nine of the
travel group members left the group early
on June 4 to travel to other locations in Eu-
rope, but the majority of persons returned
to the United States together on June 4 on
the same flight. Travel group members who
returned on the group flight on June 4 were
classified as Group 1 (32 persons). Travel
group members who stayed in Europe and
did not return to the United States on June
4 were classified as Group 2 (9 persons).
All persons in Group 1 were surveyed and
eight of the nine persons in Group 2 were
surveyed. Data were analyzed using Epi Info
2005 software (Centers for Disease Control
and Prevention [CDC], 2005).

Laboratory Investigation

Stool specimens from fourteen cases were
sent to the Florida Department of Health Bu-
reau of Laboratories in Jacksonville and cul-
tured for Salmonella, Shigella, Campylobacter,



WBLE 1

Symptoms Reported by Travel Group Members
I 5
Symptom (Days)

Diarrhea 93.1 34
Bloating 84.6 3.3
Gas 78.6 3
Body aches 55.2 3.2
Nausea 53.6 2.9
Headache 53.3 3.2
Cramps 51.7 34
Abdominal pain 48.3 &3
Chills 25.9 2.5
Fever 14.3 2
Vomiting 13.8 1.3
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and Escherichia coli O157:H7; all were nega-
tive. Six of the 14 specimens were tested
using viral real-time reverse transcription-
polymerase chain reaction (RI-PCR) tests to
detect type G1 or G2 norovirus. All six speci-
mens tested negative for norovirus. Fourteen
specimens were tested using acid-fast stain-
ing for ova and parasites. Five stool samples
tested positive for Cryptosporidium and were
sent to the Centers for Disease Control and

Prevention (CDC) Division of Parasitic Dis-
eases in Atlanta, Georgia, for PCR speciation
and genotype testing.

Results

Epidemiology Investigation

The mean age of the travel group members
was 64.8 years (range: 23—79 years). All 40
were non-Hispanic Caucasians. Twenty-five

(62.5%) were female, 15 (37.5%) were male.
Twenty-nine of the 41 travel group members
met the case definition for the outbreak.
Twenty-four members of Group 1 and five of
the eight people surveyed in Group 2 met the
case definition for GI illness. The attack rate
(AR) in Group 1 was 75% compared to 62.5%
in Group 2. The similar attack rates in the
two groups supports the hypothesis that the
group exposure did not occur on the return
flight on June 4.

The following symptoms were reported in
the 29 travel group members who met the
case definition for the outbreak: diarrhea
(27 [93.1%]), bloating (11 [84.6%]), gas (11
[78.6%]), body aches (16 [55.2%]), nausea
(15 [53.6%]), headache (16 [53.3%]), cramps
(15 [51.7%]), abdominal pain (14 [48.3%]),
chills (7 [25.9%]), fever (4 [14.3%]), and
vomiting (4 [13.8%]). Of the 27 persons who
reported diarrhea, their symptoms included
bloody stools (2 [12.5%]), mucous in stools
(4 [25.0%]), and watery stools (24 [96.0%]),
with a mean of 6.7 loose stools in a 24-hour
period (Table 1).

The mean duration of illness was 4.6 days.
Cases reported a mean of 4.5 symptoms. Nine
persons (31%) reported an illness lasting one
to three days, 16 (55.1%) reported four to six
days, and four (13.7%) reported seven or more
days. Illness onset dates ranged from June 4 to
June 8, 2006. The epidemic curve is consistent
with a point-source outbreak (Figure 1).

Travel group members were surveyed con-
cerning their recreational water exposure
since cryptosporidiosis cases are commonly
associated with treated water sources given
the parasite’s resistance to chlorine, high in-
fectivity, and filtration challenges because of
its relatively small size (CDC, 2007). Eight
travel group members reported recreational
water exposure within 30 days prior to the
first onset of illness on June 4. None of the
travelers lived in an assisted living facility,
visited a daycare center, or worked in the
food service industry 30 days prior to the first
case of illness.

The group’s travel history included choral
performances at several churches and a din-
ner theater restaurant throughout Ireland
from May 24 to June 4, 2006. Group mem-
bers stayed at the same four hotels and had
a group meal plan that included breakfast at
the hotels and five group dinners. The group
dinners were held at the four hotels and also
at a dinner theater restaurant prior to their
choral performance. The group dinners oc-
curred on May 25, 27, 30, 31, and June 3,
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2006. There were no other meals where more
than 50% of the travel group members were
present. Dining options were from a fixed
menu in which the group had three choices
for an appetizer, side dish, main course, and
dessert. During each of the dinners, all group
members were in attendance, with the excep-
tion of the June 3 meal, where one person
(who subsequently developed GI illness) did
not attend. No snacks or refreshments were
served at the various locations where the
travel group performed. Based on food and
drink survey histories, the common meal on
June 3 was eliminated as a source for the out-
break since no food or drink items proved to
be epidemiologically significant (Table 2).

The NCHD was informed by the trip or-
ganizers that the travel group had exposure
to water that may have come from a private
well while at the dinner theater restaurant.
This group meal occurred on May 31 at a
150-year-old establishment in rural Killarney,
Ireland. Several of the travel group members
reported that farm animals and horses were
located on the premises. During the dinner,
travelers had a choice of either water or an al-
coholic beverage; soft drinks were not avail-
able. Many travelers chose to drink water
since they were performing later that night.

The analysis of survey data showed a
strong association between the consumption
of drinking water at the dinner theater res-
taurant and developing GI illness. The din-
ner occurred seven days before the peak of
the onset dates, which is consistent with the
incubation period of Cryptosporidium (aver-
age incubation period: seven days; range:
1-12 days [Heymann, 2004]). The risk for
the exposed group was 96.6% (95% CI [con-
fidence interval] = 81.37, 100) and the risk
for the unexposed was 16.7% (95% CI =
1.136, 58.22). The risk ratio was 5.79 (95%
CI = .97, 34.71), suggesting that those who
drank water at the dinner theater restaurant
were 5.8 times more likely to develop illness
than those who did not. The overall risk of
drinking water and developing Gl illness was
82.9% (95% CI = 66.94, 92.28).

Laboratory Investigation

Five stool specimens tested positive for C.
parvum and negative for C. hominis using DFA
testing. The results from a Luminex post-hy-
bridization test yielded five positive samples
which were subtyped as 1laA16GIR1b, a
strain that CDC’s Division of Parasitic Dis-
eases scientists detected twice in 2006 in oth-
er samples. In both cases, the 11aA16G1R1b
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WBLE 2
Food and Beverage Items Consumed at June 3, 2006, Group Meal
at Hotel
Food or Beverage ltem Risk Ratio Confidence Attack Rate
Interval %
Alcoholic beverage 1.01 .69-1.48 71
Cauliflower and cheese 0.78 52-1.17 63
Chicken with bacon 0.89 .56-1.40 67
Chicken without bacon 1.39 1.14-1.70 -
Chocolate mousse 0.79 .51-1.22 63
Coffee 1.18 .78-1.79 83
Cream of vegetable 1.1 .72-1.66 78
Fish sampler 0.96 .65—1.41 71
Fruit 0.44 .09-2.45 33
Ice 1.82 .86-3.84 81
Lamb 0.86 .58-1.28 67
Lemon wedge 0 0 —
Melon 1.31 .94-1.84 89
Mixed vegetable 1.19 .73-1.95 76
Orange wedge 0 0 -
Plum madeira 0.75 .39-1.47 57
Potato 1.39 .75-2.58 77
Salmon 1.18 .78-1.79 83
Soft drink 0 0 -
Tea 0.34 .03-3.77 -
Toffee panna cotta 1.4 .98-2.01 88
Water 1.84 77-4.40 79

strain originated in human specimens from
Northern Ireland. C. parvum species is ani-
mal in origin and can spread through an en-
vironmental contamination with animal feces
(CDC, 2007).

Discussion

At the onset of the investigation, the NCHD
epidemiology team had based their primary
suspicion of point-source exposure of noro-
virus on the reports of the unsanitary condi-
tions on the airplane and the incubation time,
which was compatible with norovirus. The
primary suspicion changed when the NCHD
received the initial positive Cryptosporidium
antigen laboratory result. This result was
from the physician who reported the out-
break and who had previously submitted a
stool sample to his physician. Furthermore,
additional reports of GI illness from travel
group members who did not return home on
the suspect transatlantic flight on June 4 had
also been received. Due to the illness in this
group and the reporting physician’s positive
Cryptosporidium antigen lab report, the pri-

mary focus of the focus of the investigation
shifted from a possible norovirus outbreak on
a plane to a point-source exposure to Cryp-
tosporidium in Ireland.

In order to prevent additional cases of
disease, the NCHD communicated their in-
vestigative findings with the CDC’s Division
of Parasitic Diseases and Division of Global
Migration and Quarantine and the Health
Protection Surveillance Center (HPSC) in
Ireland. Prior to receiving the positive Cryp-
tosporidium laboratory results, NCHD had
consulted with CDC regarding follow-up
procedures, such as aircraft quarantine and
the public health inspections of facilities.
CDC determined that the plane used by the
returning Group 1 travelers did not need to
be quarantined, since a norovirus outbreak
had not occurred and survey data demon-
strated no reports of diarrhea on the plane
returning from Ireland to Philadelphia on
June 4. CDC’ Division of Parasitic Diseases
recommended that NCHD communicate the
findings of the epidemiological investigation
with the overseeing authorities in Ireland.



Environmental Health Investigation
Public health services in Ireland are managed
by the Health Services Executive and divid-
ed into four administrative areas. Killarney
is located in the South Health Services Ex-
ecutive Region (Citizens Information, 2007).
Following the CDC's provision of a contact
in Ireland, NCHD, with the state’s Food and
Waterborne Disease Coordinator, contacted
the Health Protection Surveillance Centre
(HPSC) in Dublin on June 20, who directed
them to the HPSC in Cork, which oversees
the Killarney area. NCHD provided HPSC in
Ireland with the survey data and the group’s
travel history for future investigation. HPSC
informed NCHD that there had not been an
increase of Cryptosporidium cases in Ireland
during 2006 nor had there been a rise in cas-
es reported in tourists with recent travel to
Ireland. Thus, according to the correspond-
ing authorities in Ireland, this outbreak did
not appear to be related to any other ongoing
outbreak in Ireland at the time, and their re-
view of the literature showed no major out-
breaks since the three large-scale drinking-
water-associated outbreaks in the Belfast area
of Northern Ireland in 2000-2001 (Glaber-
man et al., 2002).

The NCHD provided the HPSC with the
names of the hotels, restaurants, and dinner
theater where the group meals were con-
sumed. HPSC reported that a local sanitation
authority completed an inspection of dinner
theater facilities and found that their water
supply met the standards for potable water
set by the European Union and enforced by
Ireland’s 34 local sanitation authorities. The
HPSC sanitation inspector reported that the
dinner theater had an approved public water
system and that the dinner theater restau-
rant’s proprietor had both a private well (re-
portedly used for personal needs only) and a
publicly regulated water source (for restau-
rant operations). The inspector reported that
the restaurant’s proprietor stated that only
the public water source was used for restau-
rant operations.

Study Limitations

The chief limitation of this study was the lack
of recall of travel group members, which ob-
structed the collection of food history data for
all group meals and the ability to eliminate
all potential exposures in Ireland. An attempt
to gather additional exposure information
through an expanded standardized question-
naire was hindered due to the time lapse be-
fore travel group members were re-surveyed

regarding their food and beverage consump-
tion at the group meals. The epidemiological
data obtained in the investigation, laboratory
analysis, incubation periods, and exposure
possibilities suggest that the infection was
acquired in Ireland and that the drinking wa-
ter exposure is a plausible hypothesis for the
source of the infection. However, the exact
source of the infection and the transmission
mechanism cannot be confirmed. Further en-
vironmental health investigation of facilities
within Ireland would be necessary to assess
the sanitation levels and water quality at the
various restaurant and hotels visited by the
travel group. International outbreaks involv-
ing ill travelers who were out of the country
during their incubation periods require a col-
laborative effort among public health authori-
ties to oversee the public health investigation
within their jurisdictions.

Clinical Background

Cryptosporidiosis in humans is caused by
fecal-oral ingestion of the Cryptosporidium
parvum, a protozoan parasite that infects
the epithelial cells of the human GI, respira-
tory, and biliary tract (Heymann, 2004). In
adults the primary symptoms are watery di-
arrhea, cramping, abdominal pain, and to a
lesser extent, fever, anorexia, malaise, fever,
and vomiting; however, asymptomatic infec-
tions can occur (Heymann, 2004). Bloating,
foul-smelling stools, and intermittent diar-
thea also are commonly reported. Symptoms
generally cease within one month, except in
immunodeficient persons. Sources of past
outbreaks have included recreational water
parks, lakes, ponds, public and private wa-
ter supplies, and contaminated beverages.
The resistance of Cryptosporidium oocysts to
chlorine and disinfectants leaves a variety of
water sources vulnerable to contamination
(Heymann, 2004).

Cryptosporidium oocysts can remain in the
stool for several weeks after the symptom-
atic period, which generally lasts one to two
weeks (Juranek, 1995). It is therefore recom-
mended that infected individuals use sanitary
precautions such as washing and disinfecting
hands, bedding, sheets, towels, and com-
mon household areas. Symptomatic persons
should avoid preparing food for others, vis-
iting group settings such as daycare centers,
assisted living facilities, and pools and recre-
ational water parks for at least three weeks
after their symptomatic period. Public health
interventions during a Cryptosporidium out-
break provide an opportunity to limit further

transmission of the organism through educa-
tion about healthy behaviors, inspecting con-
taminated facilities, and promoting public
health partnerships.

Incidence of Cryptosporidiosis in Ireland

Persons traveling to a country where they
may be exposed to a new water source
should consider drinking bottled, filtered
water regardless of the country’s status as
a “developed” nation. The European Basic
Surveillance Network (BSN) conducts com-
municable disease surveillance for European
Union Member States and is comparable to
the CDC. In 2005, the BSN reported that 16
European countries reported 7,960 cryp-
tosporidiosis cases with a crude incidence
rate of 1.9 cases per 100,000 persons. Ire-
land reported 265 cases of cryptosporidiosis
in 2005 and had the highest incidence rate
of 13.7 cases per 100,000 persons, followed
by the United Kingdom with an incidence
rate of 9.3 cases (Semenza & Nichols, 2007).
Ireland experienced a large-scale outbreak
of cryptosporidiosis in Galway from March
15 to August 23, 2007, originating from the
public water supply. During this time period,
90,000 people in County Galway were un-
der a boil water notice. From January 1 to
August 20, 2007, 242 confirmed cases were
reported in County Galway (Galway City
Council, 2007). All cases were residents of
County Galway (Pelly, et al., 2007). The pub-
lic water which supplies County Galway was
cited as the main source of the outbreak and
C. hominis was the causative agent of the out-
break. On average, County Galway reports an
average of three or four cases of cryptospori-
diosis per month. Travel group members in
the investigation spent one day visiting Gal-
way on June 3, 2006, however, the timing of
this trip was outside the incubation period
for this outbreak.

Conclusion
Laboratory testing demonstrated that the
outbreak originated in Ireland, and that the
water at the dinner theater restaurant was the
most probable source, but the exact expo-
sure responsible for the cases of illness was
not confirmed. Further investigation by the
HPSC in Ireland would be necessary to ex-
amine a possible cross-contamination of the
restaurants’ water (public and private water
sources) as well as an evaluation of other pos-
sible exposures.

The complexities of investigating an out-
break increase when multiple exposures,
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public health jurisdictions, and investiga-
tive authorities are involved. When working
with public health partners, the responsi-
bilities of the investigation often span sev-
eral jurisdictions. Public health diplomacy
was critical in providing justification that
environmental health inspections were war-
ranted without imposing on a foreign health
system. One of the outbreak investigators
had previously lived in Ireland and visited
the Killarney region on several occasions,
enhancing the team’s ability to communicate
with colleagues in Ireland. Providing epide-
miologic study data to the HPSC health au-
thorities, including the results of genotype

testing, was critical in substantiating that an
inspection of the dinner theater restaurant’s
water source was necessary. Communica-
tion, information sharing, and enhanced
diplomacy proved essential in an effort to
investigate an outbreak across international

borders. e
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